Fluorescence energy transfer detects changes in fibronectin structure upon surface binding.
We report here the changes in intramolecular distances in human plasma fibronectin (Fn) detected, upon adsorption of the protein to the surface of the Cytodex dextran microcarrier, using a fluorescence energy transfer technique. The glutamine-3 residue, near the amino terminus of each chain, was labeled enzymatically with either monodansylcadaverine (dansyl) or monofluoresceinyl-cadaverine (fluorescein) by use of coagulation factor XIIIa. Using this donor (dansyl)-acceptor (fluorescein) pair, and steady-state measurements, we demonstrated previously that the two amino termini of plasma fibronectin in solution were juxtaposed and separated by 23 A (C. Wolff and C.-S. Lai (1988) Biochemistry 27, 3483-3487). Upon adsorption to the microcarrier, the energy transfer was found to be completely abolished, suggesting that the surface binding induces a conformational change by which the distance between the two amino termini is increased to more than 70 A. Moreover, we have labeled the amino terminus of each chain with fluorescein and the two free sulfhydryl groups of each chain with coumarinyl-phenylmaleimide which serves as an energy donor. The emission spectra of the double-labeled protein in solution showed the occurrence of energy transfer, indicating that the relative distances between the amino termini and the free sulfhydryl group(s) are within 70 A. Upon surface binding, a decrease in the energy transfer between this donor-acceptor pair was also noted. The results presented here are consistent with the notion that plasma Fn undergoes a drastic conformational change upon surface binding, perhaps changing from a compact form to an extended form. This process may be important for the surface activation of the fibronectin molecule.